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Experimental
Figure S1: Linear relation between organic mass of the coating derived by AMS measurements and the organic coating mass calculated from the SMPS measurements for oleic acid coatings (green) and malonic acid coatings (black). For full circles the organic mass derived by SMPS was calculated from interpolated mode diameters given in Table 1 . Error bars in y direction give the reproducibility of the AMS measurements; error bars in x direction indicate the mass span by considering the SMPS bin width for the respective nominal mode diameter. Note that the highest values must be the same as they were used to calibrate the marker m/z of AMS to the SMPS derived organic mass. Koehler theory We assume that at the critical supersaturation (SS crit ) the solution is ideal, i.e. water activity coefficient is close to 1, and the partial molar volume of water equals the molar volume of pure water M w /ρ w . Since the solubility of CaCO 3 in water is very low (0.00058 g/100 g water, at 298 K), while the solubility of malonic acid (MA) is quite high (62 g/100 g water at 298 K), we apply the linearized approach (e.g. Seinfeld and Pandis 2006), to predict the saturation ratio as a function of the mole solute on a insoluble core:
In this equation A represents the Kelvin effect while B contains the solute effect:
Herein P w (D w ) is the water vapor pressure over the droplet of diameter D w ; ° is the water vapor pressure over a flat surface at the same T; d u is the diameter of insoluble particle fraction, in our case the CaCO 3 core; M w is water molecular weight; is the air-water surface tension; is the water density; T is in K; R is the universal gas constant; n s is solute moles = m s /M s , with M s as solute molecular weight. is the dissociation degree, i.e. the number of ions resulting from the dissociation of one solute molecule.
We neglected the little dissolvable CaCO 3 and considered only malonic acid molecules for the dynamic growth. The insoluble CaCO 3 core was set to d u = 0.1019 as observed. We further assume that CaCO 3 doesn't react with malonic acid and that the surface tension of the solution at activation is that of pure water. The dissociation constants pkA 1 and pkA 2 of MA are 2.8 and 5.7 in water, respectively. So MA will partly dissociate in water and in the limit of infinite dilute solutions the dissociation degree (van' Hoff factor) will be three for full dissociation. The moles of malonic acid coating n s was taken from the AMS data in Table 1 and we applied =3. Figure S2 . Variation of the equilibrium supersaturation over aqueous solution drops containing CaCO 3 and different mass of malonic acid at 293 K, assuming CaCO 3 is insoluble and doesn't react with malonic acid and the solution is dilute (water activity coefficient is close to 1). The diameter of insoluble CaCO 3 is 101.9 nm. 
